
NOTES

The American Element in the Hawaiian Flora^

The geographic derivation of any flora is a

matter of interest not only to taxonomists

and phytogeographers but also to students

of geology and geography and to those with

a general intellectual curiosity as well. Reli-

able speculation on such a subject often pro-

vides useful keys to other related topics such

as the geological history of an area, its paleo-

ecology, the migrations of its peoples, and

the phylogeny of special groups of plants.

The floras of oceanic islands seem to be

particularly stimulating to such speculations,

and that of the Hawaiian Islands has had its

full share of theories. Hillebrand, Brown,

Campbell, Skottsberg, and Copeland are

among those who have expressed opinions.

The latest such expression that I know of was

presented by me, two years ago (in E. C.

Zimmerman’s Insects of Hawaii 1: 107-119,

1948). The outstanding characteristic of this

collection of opinions is its diversity. Hille-

brand and Brown, especially, recognized a

large element of American affinity. Later

writers have rather minimized this.

My own approach differed from that of

most earlier writers in being an attempt to

ascertain the number and derivation of the

probable original successful colonists re-

sponsible for the present indigenous Hawai-

ian flora. The percentage of each element in

the present flora was then determined on the

basis of these original colonizations rather

than of the total present flora. This, it was

felt, would eliminate the disproportion intro-

duced by such rapidly evolving groups as

Cyrtandra, the Rubiaceae, the lobeliads,

^Paper read at Seventh International Botanical Con-
gress, Stockholm, Sweden, July, 1950. Manuscript

received September 28, 1950.

Metrosideros, etc. It is thought that there were

about 407 such successful colonists.

The percentages of the floristic elements

in the vascular flora, recognized on this basis,

are as follows:

REGION PERCENTAGE

Indo-Pacific 42.7

Austral 12.2

American . . 16.2

Boreal 3.1

Pantropic 15.4

Obscure 10.5

The figures for the seed plants and vascular

cryptogams were originally published separ-

ately, but are here combined. For the Ameri-

can element the seed plant percentage is 18.3

and that of the pteridophytes, 11.9. There

were possibly a total of 69 original successful

immigrants from America, of which 51 were

seed plants and 18 pteridophytes.

Now, let us look at some of the interesting

features of this American element.

Of the total of 69 possible American in-

troductions, 40, or about 58 per cent, have

changed very little since their arrival. Twenty-

one are identical or only varietally distinct

from their American relatives. Nineteen are

closely related species. Of the other 42 per

cent, 19 species are clearly, though not

closely, related to American plants; the re-

maining 10 may be regarded as questionable.

I am on insecure ground when discussing

certain of the larger fern genera where the

Hawaiian species may be closer to American

ones than I realize.

Of the total American component, only

four genera, Isodendrion, Nothocestrum, Psycho-

tria, and Hesperomannia, have given rise to

any significant number of evolutionary off-
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shoots that still survive, and none has pro-

duced a large number. Furthermore, all these

genera are among the more doubtfully Ameri-

can of the lot.

There are only two strand species in the

American element

—

Lycium carolinianum and

Jacquemontia sandwicensis. Chenopodium oahu-

ense grows at sea level as well as in dry up-

lands. Of course, some of the pantropic

strand plants may be of American origin.

Of the total, only Sapindus and Psychotria

have seeds too large to be easily distributed

by wind.

There are about eight cases of probable

bird dispersal —plants whose seeds logically

might have stuck to birds’ feet or feathers.

Prominent among these is Fragaria chiloensis,

which grows on sea beaches from Chile to

Alaska and in the uplands of the island of

Hawaii. Alaska is the summer home and

Hawaii the winter home of the Pacific plovers

and curlews. In addition to these, there are

about eight other plants with fleshy fruits

which may have been brought in birds’ in-

testines, though this is less likely over such

distances.

Human agencies cannot be absolutely ex-

cluded in about 10 cases, though the possi-

bilities have been carefully weighed, and only

about 2 of these 10 are regarded as at all

likely. Those that seem really to have entered

Hawaii by human introduction have been ex-

cluded as non-indigenous. One cannot posi-

tively exclude very early historical introduc-

tion for a few plants, such as Hesperocnide and

Daucus, or prehistoric human transport for

such as Argemone; but it is unlikely. The

Hesperocnide is considered an endemic species

and the Argemone an endemic variety of

Argemone alba.

Gossyptum tomentosum is a special case. Cyto-

logical investigations by Hutchinson, Steph-

ens, and Silow have led them to the conclu-

sion that this species and the two widespread

cultivated American cottons form a closely

related group derived by hybridization be-

tween an Asiatic cotton and a wild diploid
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American cotton. They think that this hy-

bridization followed prehistoric human intro-

duction of an Asiatic cotton into America

(where it does not now persist), and that

Gossypium tomentostm was then carried back

to Polynesia and to Hawaii by Polynesian

travelers.

There are several weaknesses inherent in

this theory. Even supposing that the Poly-

nesians had made such voyages, it seems

scarcely likely that they would have selected

for taking back the one perfectly useless

cotton of the three, or that it would not

have persisted elsewhere along the route in

Polynesia. The fiber of Gossypium tomentosum

is only a few millimeters long. The greatest

cause for doubt, however, lies in Dr. Show’s

statement (in conversation, 1949) that Gos-

sypium tomentosum is closely related to the

cultivated cottons. Morphologically, at least,

this does not seem to be true. T, H. Kearney,

long an authority on cottons, has told me
that he regards it as closest to a wild species

of the Galapagos Islands. I am well ac-

quainted with Gossypium tomentosum and with

both cultivated American cottons and find

little similarity.

I suggest that Gossypium tomentosum be re-

examined cytologically, using material about

whose origin and identity there can be no

doubt. It may be that there has been a con-

fusion with the forms of Gossypium harhadense

that have long been introduced and estab-

lished in Hawaii.

To return to general considerations, it

seems fairly safe to assume that identity or

close relationship with American species in-

dicates that isolation from them has not been

of very long standing. The lack of extensive

evolutionary differentiation suggests the same

thing. It is realized, of course, that there may
well be exceptions to these generalizations.

But when almost 60 per cent of the presumed

American stocks in the flora are identical

with or very close to their American relatives,

and when over 94 per cent have not given

rise to any number of evolutionary progeny.
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and when the largest number of species and

varieties in any one of the stocks is less than

a dozen, and that in Psychotria, one of the

rather questionably American members, one

may draw certain conclusions with some con-

fidence. It would seem safe, at least, to say

that the American element, generally, is a

News

On March 9 and 10, 1951, about 130 of

the leading scientists of Hawaii met in Ho-
nolulu at the invitation of the Hawaiian

Academy of Science to discuss the status of

scientific research in the Pacific and to make
recommendations for further work.

At the initial general meeting, brief sum-

maries were given of the research activities

of various scientific organizations represented

in Hawaii.

Dr. L. D. Baver, vice president of the

Academy, directed the general session in the

absence of the president. Dr. E. C. Auchter.

For purposes of discussing the problems of

their particular interest, the scientists were

organized into the following eleven commit-

tees which convened in meeting places pro-

vided by the Pineapple Research Institute

and the neighboring University of Hawaii,

Pacific Oceanic Fishery Investigations build-

ing of the U. S. Fish and Wildlife Service, and

the Institute of Pacific Relations:

COMMITTEE CHAIRMAN

Geology, Geophysics, and Hydrology
Doak C. Cox

Meteorology W. A. Mordy for

R. H. Simpson
Oceanography and Zoology. .A. L. Tester

Entomology C. E. Pemberton
Conservation L. D. Baver

Museums in Pacific Research

E. H. Bryan, Jr.

Soil Survey and Land Classification ....

2. C. Foster

comparatively late addition to the Hawaiian

flora. It would be premature to speculate on
the significance of this until all of the other

elements of the flora have been examined in

a comparable manner.

—

F. R. Fosberg, Pacific

Vegetation Project, Catholic University of Amer-

ica, Washington, D. C.

Notes

COMMITTEE CHAIRMAN

Crop Improvement and Soil Management

J. L. Collins and J. H. Beaumont
Animal Improvement. . .Sam B. Nordfeldt

Anthropology and Social Sciences ....

Leonard D. Mason
Health and Nutrition C. L. Wilbar

More than 150 recommendations were pre-

sented by these committees at the concluding

general session and were adopted by the com-
bined group with but slight modification.

Most of these recommendations have specific

application to Hawaii, but several are con-

cerned with Micronesia and other Pacific

island groups. Many should be of interest to

committees preparing for the Eighth Pacific

Science Congress. The results of the sympo-
sium will be published in the Proceedings of

the Hawaiian Academy of Science following the

annual meeting in May.
In planning and carrying out this sympo-

sium, generous help was given to the officers

of the Hawaiian Academy of Science by the

Secretariat of the Pacific Science Council.

If this symposium accomplished no more
than the convening of so many of the scien-

tists of Hawaii, to help them discuss their

mutual interests and problems, it will have

been worth while; but it is believed that

putting on record such a summary of scien-

tific needs and goals may do much to stimu-

late scientific work in the Pacific.

—

E. H.

Bryan, Jr., Secretary, Hawaiian Academy of

Science.


